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COMPLETE SPEGIFICATIO'N 

Polymer Products suitable for use in the Treatment of the 
Hair and Compositions containing them 

We, L'Oreal, a French Body aorpoirate, edier, styrene, a hato-styreae, or a styrene 
of 14 rue Royale, Paris, France, do hereby homologue, as the ethyleaic monoaner, and a 
declare the invenitiaii' for which we pray that polyamiiie <xf formula;: 
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a patent may be granted to us, and mediod 
by which A: is to be perf omied, to be paidcu- 
lady described in and by the folowmg state- 
ment 

This iaventian relaices to polymeric pro- 



whert Ri is a hydrogen atom or on alkyl 
radical .of 1—4 oarbon atoms; R2 is an alkyl 



duces useful in cosanetiog and k the ti^tment radical of 1 — 4 carbon atoms; R* is an= alkykne 
of the hair, to processes for their prepaaation radical having 2 ix> 6 carbon atoms, preferably 
and to compositions containing them. a 1,2 - ethylene, 1,2 - propylene, 1,3 - propyl- 
Among the substances at present employed ene or 1,4 - butylene radical; and R3 is an 
as fixatives or setting agents for hair are deriva- alkyl nadical of 1—4 oarbon atxwns or a radical- 
tives of copolymers of maleic anhydiide and of the formula — R4— CR2)2, where R^ and 
an ethylenic monomer such ^ ethylene. How- R2 have the values given above. When the 
ever, these products suffer from the disadvan- ethylenic moniomer is ethylene, vinylmethyl 
tage that th^ have little affinity for the keratin ether, vinylethyl ether, or sty^e, and the 
which constitutes the hair, so tha:c the hair polyamine has the aforesaid formula, the co- 
lacquers containing them do not adhere well polymer is believed to have the formula: — 
and are rapidly remioved under the mechanical 
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actions to which the haiir is subjected. Conse- 
quently, the sets produced with these setting — | {-CH— CH2-; 

agents are not as durable as could be desired. 

It has now been found acoording to the 
present invention that certaiin n^ derivatives 
of maleic anhydride - ethylenic copolymers, 
having a chanicail structure sirch dtat they 
have an affimity for keratdh, are most satis- 
factory for use in hair-setting agents. These 
substances also act on the hair as softening 

agents which impart to it a greater sliding L * _Jn 

power, whereby its appearance is improved 

and combing is greatly facilitated. in wMch R is hydrogen or a methoxy, ethoxy 

^ The new polymeric products of this inven- or a phenyl radical and R, R^, Ra and R4 
tion are prepared by a process which com- aie as hereinbef ore defined, 
prises reacting a copolymer of maleic anhydride The polyamine ised in l3ie pnooess of ihe 
and an ethylenic monomer m which the molar invention can be a primary - tertiary amine, 
ratio of ethylenic monomer: maleic anhydrade for instance N,N - dimethyl - 1^2 - ethylene- 
isfroml:ltol:a.7, withapolyaminehaving diamine, NJ^ - diethyli - 1,2 - ediylenedi- 
a primaty or secondary amiine group and amine, - dimethyl - 1,3 - propylene- 
one or more tertiary amine groups. dfiiamine, N,N - diethyl - 1,3 - piopylene^ 

The copolymer is preferably one derived diamme, - dipropyl - 1,3 - propylene- 
from ethylene, v inytoethvl ether, vinylediyl, dfamtne, N - propyl - JV - meilihyl - 1,3 - 
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propylenediamine or N/^ - dimethyl - 1,4 - 
butylenediamine; or a secondary tertiary amine, 
for instance N,N - dimethyl - - methyl- 
ediylenediamine or N^N - dimethyl - - 

5 njethylpropylenediamine. 

The process of the present invention may 
be carried out in the homogjeneous phase by 
using as reaction medium a common solvent 
for 5ie starring copolymer, for the polyamine 

10 and for the polym:erLc product thoi^, of 
course, iJhe solvent must not be <yne which 
would ifeacc with those substances. Suitable 
solvents aie acetone^ dioxan and pyridine. 
The process csxt lalternatively be carried out 

15 in heterogeneous medium by dropping the an- 
hydride copolymer in small portLcns and with 
good stirring into an aqueoi^ solution of the 
polyamine. 

It is preferable to use propoiinions of co- 

20 polymer and polyamine such that the primary 
and secondary amine groups and the anliydride 
functions of the polymer aire in equimolecular 
proparcrons. In thfe way excellent yields, 
for example about 80%, can be obtained, 

25 There may be added to the reaction mix- 
ture other products which react with the an- 
hydride function, for instance a primary or 
secondary amine or an alcohol. Whette this 
is done it is recommejided, in order that the 

30 reaction may take place with a good yield, 
to add to the mixture of leactants in addition 
to the primary or secondarjti amine or the 
alcohol a tertiary amiine in diemicals equiva- 
lent quan!la!t7> 

35 The polymeric products of the pitocess of 
ithe pr^ent invennioa can be used as setting 
agents, for example in soludlon at concentra- 
tions between 0.5% and 6%, especially 
between 2% and 5 % by weighi^ in water or 

40 in aqueous alcohol, 'riiey aire also of use 
in cosmetic gels oc creams as thickemng 
agents. 

The invention ds illustrated by the following 
Examples. 

45 Example 1 

Into 250 cc. of a 2% solution of - di- 
methyl - 1,2 - ethylenedkmine m water there 
is dropped in small successive portions, and 
with vigorous stirring, 8.85 g. of a copolymer 

50 of equimialar proportions of methylvinyl ether 
and maleiic anhydride, care being taken that 
each successive portion of the copolymer is 
dropi«d only when the preceding portion has 
been completely dissolved in the amine solu- 

55 tion. To the resulting viscous solution there 
is added a mixture of equal proportions of 
alcohol and ethyl acetate which precipitates a 
solid polymeric product. 
The produa of the reaction nmy be used as 

60 a softem'ng agent by introducing it into a 
shampoo in a propofTiion of 0.5% by weight 
The shampoo thus treated provides a ladier 
which is particularly soft to die touch and im- 
parts to the hair high gloss and suppleness. 

65 Tlie product of ±is Example may also be 



employed as a thickening agent for cxjsmetics, 
preferably in a concentration of about 2% by 
weight. 

Example 2 

To 250 cc, of a 10% solution of N,N - 70 
diethyl - 1,3 - propylene - diamine in acetone 
are added 250 cc. of an acetone soluti»on con- 
taining 9.6% of an ethylene - maleic anhydride 
copolymer (molecular ratio 1 : 1). It is ob- 
served that the reaction starts by itself with 75 
evolution of heat, and it is then sufficient to 
complete it by heating. The solvent is then 
removed from the resulting solution by 
evaporation, leaving as residue a polymeric 
product. 80 

The product obtained may be successfully 
used as a softening agent for setting lotions 
by dissolving it in a proportion of 3% by 
weight in 30%. aqueous solution of ethyl 
alcohol. The resulting solution has a low 85 
viscosity if the starting copolymer is itself of 
low viscosity. 

Example 3 

To 100 cc, of an aqueous solution contain- 
ing 6% of N,N - dimethyl - 1,3 - propylene^ 90 
diamine, 4% of butylamine and 4.2 g. of 
pyridine is added in small quantities 14,3 g. of 
a copolymer of equimolecular proportions of 
ediylene and maleic anhydride, care being 
taken, before each successive portion of co- 95 
polymer is added, that the preceding portion 
has been completely dissolved. 

The solution thus obtained may be direcdy 
employed or the reaction product may be 
separated by evaporation and washing with 100 
alcohol so as to eliiminate any unreaoted amine. 
The polymeric product thus obtained may 
be employed in solution in water or in an^ 
aqueous alcohol as a setting lotion. The con- 
centration of polymeric product in such solu- 105 
tions may be, for example, from 2% to 5% 
by weight, the lotion containingj for example, 
25% by weight of alcohol. 

Example 4 

18 g. of a copolymer resulting from the co- 110 
polymerisation of 104 g. of styrene (1 mol) and 
88 g, of maleic anhydride (0.9 mol) are re- 
acted with 100 cc. of an aqueous solution con- 
taining 10% of - diethylethylene - di- 
amine^ the copolymer being added in small 115 
successive portions and care being taken to 
ensure that each successive portion; has dis- 
solved before the next portion is added. The 
solution thus obtained may be employed in 
combination with the products obtained in 120 
accordance with Examples 2 and 3, for the 
same purposes and in the previously indicated 
concentrations. For example, ilt is possible 
to obtain an excellent setting lotion by intro- 
ducing into a 20% by weight aqueous solution 125 
of ethyl alcohol 0.5% by weight of the pro- 
duce of this Example and 1.5% by weight of 
the product of Example 3. 

WHAT WE CLAIM IS :— 

1. A process for the preparation of polymeric 130 
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products sukaible for use in setting agents for 
human hair, which comprises {leacting a co- 
polymer of maileic anhydride and an cSiylemc 
monomer, in which the molar ratio lof echylenic 

5 monomer :maleic lemliydride is ^m 1:1 to 
1:0.7, with a polyamme having a primary 
or seoondaiy amme group and one or more 
tsentiary amine groups. 

2. A process according to darni 1^ im whidi 

10 the poly-amine has the formuila : — 

Rz 

where Ri is a hydrogen aitom or an alkyl 
radlical of 1 — 4 carbon atoms; Rg is an alkyl 
radical of 1 — 4 carbon atoms; R^ is an 
15 alkylene radical having 2 to 6 carbon atoms; 
and R, is an alkyl radical of 1^4 carbon 
atoms or a radical of the formula 

— R4— N— (R2)2, 

where Ri and R2 have the vaiues given above. 
20 3. A process aocordfag to claim 1 or 2, 
in which the ediylenic monomer of the co- 
polymer is ethylene, vinyhnefdiyl tsdier, vinyl- 
ethyl ether, styrene;, a 'halo-styrme, or a styrene 
homologue. 

25 4. A process according to daim 2 or 3, 'in 
which the copolymer is one which has been 
prepared by the copolytnerisation of the mono- 
mers in subsmamdaiUy equintodar proportions. 

5. A process according ito dairai 2, 3 or 4, in 
30 whdch R4 is a 1,2 - ethylene, 1,2 - propylene, 

1,3 - propylene or 1>4 - butylene radiical. 

6. A process acoording to any of the pre- 
ceding claims, in which tile polyamine is N^- 
dimediyl - 1,2 - ethylenediamrne, - 

35 diethyl - 1,2 - ethylenediamine, NJt^ - di- 
methyl - 1,3 - propyleneddamiine, N^N - di- 
ethyl - 1,3 - propylenediamfbe, - di- 
propyl - 1,3 - propylenediamine, N - propyl^ 
N - methyl - 1,3 - propylenediamine or 

40 - dimethyl - 1,4 - butylene - diamine. 

7. A process according to any of claims 1 Ho 
5, in which the polyamine is - dimethyl- 

- methylediylenedsramine or NyN - di- 
methyl - ' methylpropylenediiamihie. 
45 8. A process according to any of the pre- 
ceding claims, in which the copolymer and 



polyamline are used in amounts such that they 
contain respeoftively subswdailly equimolar 
proportrons of anhydride rings and primaiy 
or secondary amine groups. 50 

9. A process accoitling to any of ilie pre- 
ceding cMns, in which a primary or secondary 
amine or an alcohol whidi will react with the 
anhydride funotion of the oopolymer is present 

in the reaction mixture. 55 

10. A process acoording to any of the pne- 
oeding cMms, 'in which t£Ee readtioni is carri^ed 
out in the homogeneous phase tin a ctommon 
solvent for the starting oopolymer, for die 
amine and for the poLymefic product resulting 60 
from theresactian. 

11. A process according to claim 10, in 
which the reaction medaum is iaaeitx>ne, dioxan 
or pyridiine. 

12. A process according to any of claims 65 
1 to 9, lin which the reactiom is carnied out 

in a heterogeneous medium, the oopdlymer 
being added in small portions to an aqueous 
sohMon of the amine. 

13. A process acoord'ikig to diaim 1, subscan- 70 
tially OS described herein. 

14. Polymeric puoducts suitable for use m 
compositions for treatment of die humani hair, 
when obtained by the process of any of the 
preceding claims. 75 

15. A compositLon for treatmg human hair, 
which comprises a solutmn of from 0.5% to 
6% by weight of a compound daimol in 
dadm 14 di^oHved in water or in aai aqueous 
aloohoHc sdlutton. 80 

16. A composliition acoording to daim 15, 
in which liise ammmt of tte said compound- is 
from 2 to 5% by weight 

17. A cosmetic compositiion in the form of 

a gel or cream, which cfont:ains as a diidcraiaig 85 
agesio: a produce claimed in <rligim 14. 

18. A method of treating hisnan hair, 
which compriises applying to idle heit a pciodudc 
claimed in daim 14 or a compossdom claimed 

in diaim 15 or 16. 90 
J. A. KEMP & CO., 
Chartered Patent Agents^, 
14 South Square, 
Gray's Icn, London, W.Cl. 
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